There is considerable evidence of an empirical nature to indicate that the habitual use as a gargle and mouth wash, of an antiseptic solution so mild that it may be tolerated in contact with the mucous membrane, affords some degree of protection against upper respiratory infections. Thomson and Thomson (1932) writing in regard to prevention of colds have said "Probably one of the most important methods of reducing the chance of infection is by means of gargling the throat and treating the nasal passages with some mild antiseptic once or more times daily, more especially during epidemics. There has been a great deal of controversy over this procedure, but it seems to us extremely reasonable to suppose that just as we can prevent infection with venereal diseases through the application of antiseptics soon after exposure so we should be able to prevent droplet infection from respiratory diseases by gargling and washing out the nasal cavities with weak antiseptics." (Page 137.) This supposed favorable effect may be ascribed in part to the mechanical removal of microbes and their toxic products, in part to a favorable influence upon the blood supply to the mucous membranes and in part to a direct germicidal or restraining effect upon the micro-organisms themselves. It is possible that similar effects come into play when a gargle is employed by the physician to treat the early stages of a pharyngeal inflammation.
In immediate relation to the problem of preventing infections of the upper respiratory tract is the question whether such mild antiseptics may or may not exhibit an inactivating or restraining effect upon filterable pathogenic agents known as viruses, which are now generally regarded as important causative factors in some of these upper respiratory infections. Without experimental study, a mere survey of the known characters of these viruses suggested to us that an appreciable effect upon them by any such mild antiseptic was hardly to be expected. However, the experimental observations of others already recorded served to put us on guard against prophetic assumptions in regard to this matter. In order to avoid, as far as might be, the theoretical entanglements and uncertainties which tend to confuse virus research, it seemed wise to initiate our studies by utilizing one of the best known of these agents giving rise to lesions in man, namely the virus of vaccinia. Our Goodpasture, Woodruff and Buddingh (1932) as modified by Burnet (1936) . However some new instruments have been devised and some technical modifications introduced (Dunham 1941 (Dunham , 1942 .) An adequate supply of fertile eggs is obtained at regular intervals from chickeries which deal in eggs for hatching. Upon arrival at the laboratory each egg is numbered, recorded under the proper date and then placed in the egg incubator at a temperature of 100 to 101 degrees Fahrenheit (37.7 to 38.3 degrees C.). After development for 10 to 13 days, with daily turning, each egg is candled and the unsatisfactory sterile eggs or those with feeble or otherwise abnormal embryos are discarded. The side of the shell nearest the contained embryo is marked and this spot is held uppermost d(iring the procedure of inoculation.
The uppermost surface of the shell is disinfected with 95 per cent alcohol and, with aseptic precautions, is cut with a dental carborundum disc so as to separate a triangular segment of the shell measuring about 12 millimeters on each side. One is careful to avoid injuring the delicate underlying shell membrane. This operation is best done in or near an open funnel through which the dust is drawn away by adequate suction. The blunt end of the egg is then disinfected with alcohol and a minute opening is made with a small dental drill through the shell at this end so as to enter the normal air sac. The egg is then placed in our egg inoculator ( fig. 1 ) so that the opening into the air space is covered by the suction disc which is connected to a continuous suction giving a negative pressure of about 50 millimeters of water. The suction line is provided with a safety by-pass to ensure that the negative pressure shall not become excessive. While the air space and, through it, the interior of the egg is subjected to this slight negative pressure, the loosened triangular piece of shell is lifted off with sterile forceps and placed in a petri dish. Then by means of our shell-membrane each membrane used, is added to suspend the material and this suspension is then sedimented in the centrifuge at about 1,000 revolutiQns per minute for ten minutes. The supernatant, translucent but cloudy, light brown suspension is siphoned off and is used as the stock virus suspension. A freshly prepared suspension has been used for each experiment in the testing of the antiseptics.
Antiseptic agents. Several different chemical preparations were tested simultaneously against the same virus suspension and several eggs, usually six, were used to test the resulting possible inactivation of the virus by each antiseptic solution. The antiseptics were employed in their original state as supplied in the drug trade or were prepared in the laboratory from chemicals of high purity.
Technic of the tests. The antiseptic solution to be tested, 9 ml., was vigorously mixed with 1 ml. of the virus suspension and then, before sedimentation, a sample of this mixture was withdrawn into a tuberculin syringe fitted with a two-inch, gauge 20 needle. This syringe was inserted into a test tube which was immersed in ice water. The moment of mixing the virus with the antiseptic was recorded and the time of subsequent inoculation of this mixture into each egg was noted. (387 minutes) . On the other hand, the virus was evidently inactivated by the Liquor antisepticus and apparently by the longer exposures to Boric acid. The Menthol, Thymol and Eucalyptol also seemed to have some inactivating effect, but the results were so irregular as to appear uncertain. For the Liquor antisepticus and the Boric acid it seemed that inactivation might be accomplished within a period shorter than any used in this experiment. Hence further tests were done at briefer exposure intervals for these two.
Six eggs were opened, ready for inoculation for each of these two antiseptic mixtures (Boric acid and Liquor antisepticus) and covered with sterile paper.
The virus suspension was then quickly mixed with the antiseptic. These eggs were inoculated after elapsed time of 1, 3, 5, 8, 10 and 12 minutes for the Boric experiment there was again a striking indication of rapid inactivation of the virus after it was mixed with the Liquor antisepticus. The apparent inactivation of the virus by Liquor antisepticus was subjected to a further check. The chorio-allantoic membrane of an egg which had been inoculated with this mixture after an exposure period of 5 minutes, was preserved in Tyrode solution in the refrigerator for 48 hours, then ground with sand, suspended in 3 ml. Tyrode solution and inoculated onto the chorio-allantoic membranes of three more eggs. Two of these were opened after 48 hours and the third after four days. All three were alive and free from recognizable lesions of vaccinia. Repeated experiments of this type have shown some variations, particularly when much more dilute virus was used. In such a case the inactivation by Boric acid became evident after an exposure of 9 minutes and the Liquor antisepticus caused complete inactivation at 2 minutes while the virus remained active for two hours or more in the other solutions.
In the experiments so far, the briefest period of exposure of the virus to the antiseptic before inoculation into the egg was one minute. In order to test the possible effect of an even more brief exposure and at the same time to test the effect of dilution, a modification of the technic was introduced. Liquor antisepticus was prepared in the laboratory according to the officially revised formula (National Formulary, Interim Revision, 1939) tion of the virus. There is no reason to believe that the tissues of the chick embryo are more resistant in this respect than the tissues of other animals and it would seem fair to assume that the results have comparative value. The experimental results were not entirely uniform. Irregularities in such work are, however, to be expected. We believe that they are in part due to the character of the virus preparation. This is a suspension of embryonic tissue elements containing the virus and not a suspension of separated virus particles. Hence it lacks uniformity of composition. To be sure, the gross bits of tissue are thrown down by the centrifuge but it is by no means certain that small groups of tissue cells may not remain in the final suspension and thus offer a relative protection to virus particles in their interior. Mlore exact and more regular results might be obtained by employing specially purified suspensions of the virus particles as used by Wilson Smith (1939) Mlenthol. Tlhe action of each of these was however muclh less potent than the action of the I,iquor antisepticuis itself. SUMMARY 1. The ability of Liquor antisepticus and of some of its constituents to inactivate vaceinia virus has been tested by inoculation onto the chorio-allantoic membranes of developing chick embryos.
2. When tested in this way it was found that the virus retains its activity very well when suspended in Tyrode solution, in Distilled water or in Alcohol 25 per cent. On the other hand it is quickly inactivated by Liquor antisepticus and appears to deteriorate less rapidly in soluitions of BoIric aeid, AMenthol, Thymol and Eucalyptol.
